Results A photorefraction was possible in 37 patients and cycloplegic refraction in all the patients. The patients had severe learning difficulties with an intelligence quotient of less than 50. All the patients had behavioural problems, 9 patients had associated cerebral palsy, 8 had chronic epilepsy, 1 patient was brain damaged from a non-accidental injury and 1 from a road traffic accident. The mean age of the patients was 10.0 ± 4.9 years (range 3-18 years), the average pupil diameter during photoscreening was 6.1 ± 0.9 mm (range 4-8 mm) and the average number of photographs required for each subject was 2.1 ± 0.9 (range 1-4). The photoscreener detected 10 patients with a manifest strabismus. There was one false positive and one false negative result giving a sensitivity of 92.8% and a specificity of 90%. screening such children and young adults for refractive errors and strabismus so that the children with these abnormalities may be targeted for a more detailed evaluation.
Severe learning disabilities
The incidence of refractive errors and strabismus is high in children with learning disabilities.
1 Visual acuity is difficult to test; severe learning disabilities (SLD) has not been assessed. We document our experience with the MTI photoscreener in a group of such children. In the lower two photographs the esotropic right eye is now fixing with an occluder over the left eye, and hence can be used for interpretation.
children's eyes to be examined, which included refraction and photography. Two children's parents refused eye drops for the cycloplegic refraction and these patients were hence excluded from the analysis. Of the remaining 38 children, 22 were female and 16 male. The mean age of the patients was 10. (Fig. 1) . A twinkling red light, slightly eccentric to the camera flash, was the fixation target. The examiner was at a standard fixed distance as judged by the position of two illuminated red arrows, which were projected onto the patient's forehead and aligned to touch at their points (Fig. 2) . Photographs Fig. 2 . Demonstration of the use of the photoscreener (in a volunteer), which achieves a constant distance from the examiner to the patient when the illuminated arrowheads meet on the forehead. A twinkling red light and a musical tune, which emanate from the instrument, hold the patient's fixation. The type of refractive error detected for each eye can be interpreted by considering the following:
• An equal-sized bright crescent, 3 mm or more, located at the bottom in the upper photograph and to the examiner's right in the lower photograph signifies a positive screen for hypermetropia (Fig. 3 ).
• An equal-sized bright crescent, 2 mm or more, located at the top in the upper photograph and to the examiner's left in the lower photograph signifies a positive screen for myopia (Fig. 4) . For the purpose of this study, when comparing cycloplegic refraction results with the photoscreening positive results, myopia of 1 dioptre or more, astigmatism of 1 dioptre or more and hypermetropia of 2 dioptres or more were considered to be significant. Cycloplegic refraction revealed that 68.4% had significant refractive errors with more astigmatism being uncovered, 20 patients had astigmatism, 2 were myopic and 4 were hypermetropic.
The one false positive result was where the photoscreener incorrectly identified myopia. However, the patient had no significant refractive error with cycloplegic refraction. The false negative result was due to the photoscreener failing to identify a Significant degree of astigmatism.
The overall sensitivity of the photoscreener in detecting an abnormal refractive error was 92.8% and the specificity was 90%. The positive predictive rate was 96.4% with a negative predictive rate of 90%.
Discussion
There are two types of photoscreeners: one with a coaxial central flash source and one with an eccentric flash source. 4 -7 They were developed to detect amblyogenic factors such as refractive errors, strabismus and media opacities. 8 , 9 The coaxial system, though accurate, requires a number of photographs to be taken at different distances and is more complex in its interpretation than the eccentric system. IO The MTI photoscreener utilises an eccentric flash source to measure refraction in the vertical and horizontal meridians. The sensitivity of the MTI photorefractor in young children (6- and 10 years, with an IQ of less than 50, only 21-25%
were emmetropic. In school children with cerebral palsy significant refractive errors were found in 50% and strabismus amblyopia in 15%. 18
All children with severe learning disabilities hence need ocular assessment to rule out ocular defects and refractive errors. A method of screening these patients for significant refractive errors would allow targeting of limited resources and a better utilisation of time. The use of a photoscreener to detect refractive errors, in this specific group of patients, had not previously been described. This study shows that it is a useful accessory when evaluating the ocular status of such children.
The percentage of children in this group with abnormal screening results with the MTI photoscreener was 65.7% for refractive errors, with an additional 7.8% with strabismus alone, which is similar to other studies reporting refractive errors in similar children.
Though screening is best performed before the age where irreversible amblyopia sets in, the photo screener may also be used to screen children on a regular follow up basis to detect developmental myopia. The use of the new hand-held autorefractor might also prove to be a useful tool for evaluation of refractive errors in this group of children. 19
Conclusions
It is possible to photorefract children with severe learning disabilities accurately. Photo screening may be used as a method of detecting significant refractive errors and strabismus in this group of children and allows targeting of further evaluation of those screening positive. The portable MTI photoscreener could easily be used effectively by any trained health worker in special schools to detect significant refractive errors that may be referred for further specialist evaluation.
